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Comment on “on a new 
definition of quantum 
entropy” 
 
In the article [1], on a new definition of 
quantum entropy, Campisi has explained 
an operator for entropy based on 
quantum number operator.   
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It has been claimed that the expectation 
values for this operator increases for 
every non-quasi-static time dependent 
perturbations: 
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Where: 
                   [ ])()()( tStTrtS ))ρ=          (3)  
The idea is very exiting and interesting 
but we have found an example for a case 
that entropy with this definition does not 
increase through a spontaneous process. 
Suppose that we have “n” quantum 
systems each of them have “l” energy 
levels.  We assume every particle is in 
highest energy level and density matrix 
is a pure state: 
   { } 12 =ρTr                        (4) 
.and expectation value of the quantum 
number operator is: 
 { } lttNTr ii =)()( ρ))                     (5) 
As time passes particles spontaneously 
relax to the lower levels. Density matrix 
evolves to a mix state[2]: 
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Therefore the expectation value for N 
will be given with the following 
equilibrium: 
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According to inequalities if we have a 
set of n non-negative set of numbers a 
say 
a1, a2, … , an            (9) 
For M (a) weighted mean value of the 
set we have[3]: 
Min (a) ≤M (a) ≤Max (a)          (10) 
From equations 7, 8, 10 we have: 
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We have shown that  ( ) )exp(exp fi SS ≥      (12) 
Because logarithm is a monotonic 
function it is clear that: 
fi SS ≥               (13) 
In this example we see if entropy is 
defined with (1) in spontaneous emission 
entropy decreases, so we think this 
definition for entropy is not convenient. 
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